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(54) SPEED CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To rapidly achieve control to a speed for handling a speed 
command value even when the change in the speed command value is 
large or that in the amount of speed deviation is large. 
CONSTITUTION: A control device 12 controls the rotation of a 
motor. The device 12 detects the rotational speed of the motor and 
performs proportional integration control based on a detection speed 
signal Sv and a speed command value Sref by detecting the rotational 
speed of the motor. A control part 13 changes the value of a 
coefficient value k of a proportional gain value Gv of a proportional 
operation part 15 from 'V to k1 01) and the value of a coefficient 
value m of an integration gain value G1 of an integral operation part 
16 from T to ml «1) when the change rate of the speed command 
value Sref exceeds a specific value a set. Also, when a speed V 
fluctuates due to disturbance, a coefficient value k is set to k2 (>1) 
and m is set to m2 (>1) when the amount of fluctuation is large and 
the rotational speed V of a motor is rapidly controlled to be a speed 
Vs corresponding to the speed command value Sref. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In order to control the rate of a controlled system to become the rate command value 
which is desired value In the speed regulating device which was made to carry out drive control of 
said controlled system with the controlled variable which asked by performing a proportionality 
integration operator or proportional integral derivation based on the amount of velocity errors which 
is the difference of the detection rate of said controlled system by the speed detection means, and 
said rate command value In the condition that said amount of velocity errors is over the variation set 
up beforehand when said rate of a rate command value change exceeds predetermined command 
value rate of change The speed regulating device characterized by establishing a gain setting means 
to set up an integral gain value low similarly while setting up highly the proportional gain value used 
for said proportionality integration operator or said proportional integral derivation. 
[Claim 2] In the condition that said amount of velocity errors is over the variation set up beforehand 
when said rate of a rate command value change exceeds predetermined command value rate of 
change, said gain setting means While only the amount according to the amount of velocity errors at 
that time sets up highly the proportional gain value used for said proportionality integration operator 
or said proportional integral derivation The speed regulating device according to claim 1 
characterized by being constituted so that only the amount according to the amount of velocity errors 
at that time may similarly set up an integral gain value low. 

[Claim 3] Said gain setting means is a speed regulating device according to claim 1 or 2 which said 
rate of a rate command value change is in the condition of abbreviation regularity, and is 
characterized by consisting of conditions that said amount of velocity errors is over the variation set 
up beforehand so that said proportional gain value and an integral gain value may be set up highly. 
[Claim 4] said gain setting means ~ said rate of a rate command value change — abbreviation — a 
fixed condition — and the speed regulating device according to claim 3 characterized by consisting of 
conditions that said amount of velocity errors is over the variation set up beforehand so that only the 
amount according to the amount of velocity errors at that time may set up highly said proportional 
gain value and said integral gain value. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the speed regulating device which was made to 
carry out drive control of said controlled system with the controlled variable which asked by 
performing a proportionality integration operator or proportional integral derivation based on the 
amount of velocity errors which is the difference of the detection rate of said controlled system by 
the speed detection means, and said rate command value, in order to control the rate of a controlled 
system to become the rate command value which is desired value. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which were made to perform rotational 
speed of a motor by the so-called feedback control as this kind of equipment. That is, for example, as 
shown in drawing 4 , a control unit 2 performs feedback control based on the rotational-speed signal 
Sv from the rotational-speed detection equipment of a motor 1 as a configuration which performs the 
motor 1 which is a load used as a controlled system by proportional-plus-integral control. 
[0003] In this case, rate command signal Sref given from the outside It receives, and the amount Serr 
of velocity errors (=Sref-Sv) which is a difference with the rate detecting signal Sv which shows the 
actual rotational speed V of the motor 1 from rotational-speed detection equipment is calculated and 
outputted in the amount computing element 3 of deflection of a control unit 2, in the proportionality 
integration operator machine 4, the following operations are performed and a controlled variable is 
set up. That is, in the proportionality integration operator machine 4, as a transfer function of the 
proportionality integration operator, proportional gain was set to Gv (constant) and the transfer 
function G shown by the degree type which set up the integration time constant as Ti (constant) is set 
up. 

[0004] 

G=Gv [l+l/(Ti-s)] - (a) 

Moreover, if the transfer function of the motor 1 which is a load used as a controlled system is set to 
(l-/s), it can express as a block configuration as shown in drawing 4 . 

[0005] As such a configuration, it is based on the detection speed signal Sv of the rotational speed V 
of a motor 1, and is the rate command signal Sref. The amount Serr of velocity errors Calculating, a 
proportionality integration operator is performed and drive control is carried out in quest of the 
controlled variable to a motor 1 . 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, it is the step rate command Sref to a motor 1 
by setting up the transfer function G of a feedback system as mentioned above. If given, a control 
unit 2 will answer so that it may become rate change as shown in drawin g 5 or drawing 6 . In this 
case, when it is made for overshoot not to generate a setup of the gain of a transfer function G, as 
shown in drawing 5 , build up time tra becomes long. Moreover, although build up time can be 
shortened with trb as shown in drawing 6 if an accommodation setup is carried out so that 
proportional gain may be enlarged and an integration time constant may be shortened in order to 
shorten this build up time tra, overshoot becomes large or vibration occurs. 
[0007] Therefore, rate command signal Sref When the set point of proportional gain Gv and an 
integration time constant Ti is changed so that it may become the long build up time tra when it 
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adjusts so that it may reach in the condition of having been stabilized to the corresponding rotational 
speed Vs, and it may become the short build up time trb to this, there is fault which overshoot and 
vibration occur and will be in an unstable rotation condition. Moreover, given rate command value 
Sref When rotational speed V is sharply changed by a load effect etc. in the condition of rotating to 
stability, there is fault to which the response time or response characteristic worsens compared with 
the case where there is little fluctuation. 

[0008] This invention is to offer the speed regulating device which it was made in view of the above- 
mentioned situation, and the purpose raises the flattery nature to a rate command value, and can 
reach a quickly stable rate and may improve disturbance responsibility further. 
[0009] 

[Means for Solving the Problem] In order that this invention may control the rate of a controlled 
system to become the rate command value which is desired value It is a thing for the speed 
regulating device which was made to carry out drive control of said controlled system with the 
controlled variable which asked by performing a proportionality integration operator or proportional 
integral derivation based on the amount of velocity errors which is the difference of the detection 
rate of said controlled system by the speed detection means, and said rate command value. In the 
condition that said amount of velocity errors is over the variation set up beforehand when said rate of 
a rate command value change exceeds predetermined command value rate of change While setting 
up highly the proportional gain value used for said proportionality integration operator or said 
proportional integral derivation, it has the description at the place in which a gain setting means to 
set up an integral gain value low similarly was formed. 

[0010] It is good to constitute so that only the amount [ value / integral gain ] similarly 
corresponding to the amount of velocity errors at that time while setting up highly only the amount 
[ value / which is used for said proportionality integration operator or said proportional integral 
derivation / proportional gain ] according to the amount of velocity errors at that time in the 
condition are over the variation to which said amount of velocity errors was beforehand set in said 
gain setting means when said rate of a rate command value change exceeded predetermined 
command value rate of change may be set up low. 

[001 1] Moreover, it can constitute from a condition of being over the variation to which it is in the 
condition of abbreviation regularity of said gain setting means of said rate of a rate command value 
change, and said amount of velocity errors was set beforehand so that said proportional gain value 
and an integral gain value may be set up highly. 

[0012] furthermore, said gain setting means — said rate of a rate command value change — 
abbreviation — a fixed condition — and it is desirable to constitute said proportional gain value and 
said integral gain value from a condition that said amount of velocity errors is over the variation set 
up beforehand so that only the amount according to the amount of velocity errors at that time may be 
set up highly. 
[0013] 

[Function] In the condition that the amount of velocity errors is over the variation set up beforehand 
when the set-up rate command value is over predetermined command value rate of change according 
to the speed regulating device according to claim 1, in case a gain setting means calculates a 
controlled variable by the proportionality integration operator or proportional integral derivation, it 
comes to carry out a modification setup of the proportional gain value and the integral gain value. In 
this case, a gain setting means sets up a proportional gain value highly, and comes to set up an 
integral gain value low. Corresponding to the case where it is set up so that a rate command value 
may change a lot in this way by this, the rate can be controlled appropriately, and build up time until 
it reaches the rate corresponding to a rate command value can be shortened now. And if the amount 
of velocity errors turns into below the variation set up beforehand, since it will come to return a gain 
setting means to the condition before changing a proportional gain value and an integral gain value, 
speed control corresponding to the condition can be performed. 

[0014] Moreover, in the usual speed control, since control using the proportional gain value and 
integral gain value which were beforehand set up, without making a setting change since the amount 
of velocity errors did not exceed the variation set up beforehand is performed, in the usual control, it 
is controllable convenient. 
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[0015] In the condition of having surpassed the amount of deflection to which the amount of velocity 
errors was set beforehand when the rate command value set up exceeds predetermined command 
value rate of change according to the speed regulating device according to claim 2 Since only the 
amount according to the amount of velocity errors at that time similarly sets up an integral gain value 
low while only the amount according to the amount of velocity errors at that time sets up a 
proportional gain value highly and a gain setting means can perform a setup of a proportional gain 
value and integral gain at a rate according to the amount of velocity errors Exact speed control 
according to the magnitude of a rate command value can be performed now. 

[0016] In the condition of according to the speed regulating device according to claim 3 there being 
no rate command value change and performing speed control corresponding to the rate command 
value of abbreviation regularity a gain setting means When fluctuation of the load as disturbance etc. 
occurs and the detection rate by the speed detection means changes more than predetermined when 
the amount of velocity errors exceeds the variation set up beforehand that is, In case a controlled 
variable is calculated by the proportionality integration operator or proportional integral derivation, it 
comes to carry out a modification setup of the proportional gain value and the integral gain value 
highly. Corresponding to the case where change of the amount of velocity errors by disturbance 
becomes large by this, the rate is appropriately controllable. When it can control to return to the rate 
corresponding to the rate command value set up quickly and the amount of velocity errors turns into 
below the variation set up beforehand, a gain setting means Since it comes to return to the condition 
before changing a proportional gain value and an integral gain value, speed control corresponding to 
the condition can be performed. 

[0017] In the condition of exceeding the amount of deflection to which the rate of a rate command 
value change is in the condition of abbreviation regularity, and the amount of velocity errors was set 
beforehand according to the speed regulating device according to claim 4 Since only the amount 
according to the amount of velocity errors at that time sets up highly a proportional gain value and an 
integral gain value and a gain setting means can perform a setup of a proportional gain value and 
integral gain at a rate according to the amount of velocity errors Exact speed control according to the 
magnitude of a rate command value can be performed now. 
[0018] 

[Example] Hereafter, it explains, referring to drawing 1 thru/or drawing 3 about one example of this 
invention. Drawing 1 shows the transfer system of a signal by the block configuration, the driving 
signal according to a controlled variable is given from a control unit 12, and, as for the motor 1 1 (a 
transfer function is set to l-/s) as a load which is a controlled system, rotational speed V is controlled 
according to the driving signal. The rotational-speed signal Sv equivalent to the rotational speed V of 
a motor 1 1 is detected by the speed detection means which is not illustrated, and the detected 
rotational-speed signal Sv is given to a control unit 12. 

[0019] The control unit 12 consists of the control sections 13, the amount operation part 14 of 
deflection, the proportionality operation part 15, and the integration operator sections 16 as a gain 
setting means which consists of microcomputers etc. A control section 13 is the rate command signal 
Sref. While being given, the rate detecting signal Sv is given and a setting signal is given to the 
proportionality operation part 15 and the integration operator section 16 based on those signals. The 
amount operation part 14 of deflection is the rate command signal Sref. A difference with the 
rotational-speed signal Sv is calculated, and it gives the proportionality operation part 15 as an 
amount Serr of velocity errors (= Sref-Sv). 

[0020] The proportionality operation part 15 is the amount operation part 14 of deflection to the 
amount signal Sen* of velocity errors. If given, the value which multiplied this value by proportional 
gain Gv will be calculated and calculated. In this case, transfer function which shows proportional 
gain Gv Gv=k-gv — (1) 

It is come out and expressed, gv is a constant which shows the proportional gain value set up 
beforehand here, and k is a multiplier value set up according to the setting signal given from a 
control section 13. And it is set up so that the multiplier value k may usually be set to "1" by the 
control section 13, and according to the setting signal from a control section 13, a modification setup 
of the value of the multiplier value k is carried out kl (kl> 1) or k2 (k2> 1) under a predetermined 
condition so that it may mention later. 
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[0021] Moreover, the integration operator section 16 calculates and calculates the value which 
multiplied by the integral gain Gi to the signal given from the proportionality operation part 15. In 
this case, transfer function which shows the integral gain Gi Gi= [l+l/(m-Ti-s)] « (2) 
It is come out and expressed. Ti is the integration time constant set up beforehand here, and m is a 
multiplier value set up according to the setting signal given from a control section 13. And it is set up 
so that the multiplier value m may usually be set to "1" by the control section 13, and according to 
the setting signal from a control section 13, a modification setup of the value of the multiplier value 
m is carried out ml (ml<l) or m2 (m2> 1) under a predetermined condition so that it may mention 
later. 

[0022] Next, an operation of this example is explained also with reference to the flow chart and 
drawing 3 of drawing 2 . That is, if electric power comes to be supplied to a control unit 12, a control 
section 13 will perform the program of the flow chart shown in drawing 2 according to this a 
predetermined control period, and will perform drive control of a motor 1 1 based on the conditions 
set up in the program. A control section 13 will judge first whether the value of the flag F mentioned 
later is "1" as initial setting, if a program is started (step SI). In this case, since the value of Flag F is 
"0", it is judged to be "NO" and progresses to step S2, and to the proportionality operation part 15 
and the integration operator section 16, both the control sections 13 still set up each multiplier value 
k and m here so that it may be set to " 1 ." 

[0023] In this case, rate command value Sref which is equivalent to the usual control condition 
which does not turn into conditions mentioned later where the value of the multiplier values k and m 
is set as " 1 11 Or the amount Serr of velocity errors When it is in a condition within the limits, it is the 
multiplier value set up so that a motor 1 1 can be controlled by the suitable controlled variable. 
[0024] Now, a control section 13 is the rate command value Sref given from the outside in order to 
carry out the rotation drive of the motor 1 1 next. It judges whether it is changeful (step S3), for 
example, is the rate command value Sref newly. In being given and being changeful, it is judged as 
"YES" and shifts to step S4. Here, a control section 13 is command value rate-of-change alphaset to 
which the rate of change alpha of the rate command value Sref2 now given to the rate command 
value Srefl (in this case, Sref 1=0) given before change is set beforehand. It judges whether it is 
large. 

[0025] In this case, rate command value Sref Rate of change alpha alpha=|Sref2-Srefl |/Srefl — (3) 
It is come out and expressed. And command value rate-of-change alphaset to which the rate of 
change alpha is set When it is below a value, a control section 13 judges it as "NO" by step S4, ends 
a program, and it carries out a return to a main program, moreover, when it is judged as "YES" by 
step S4 While a control section 13 shifts to step S5 and setting the multiplier value k of the 
proportional gain value Gv in the proportionality operation part 15askl(kl>l) which is a larger 
value than "1" here The multiplier value m of the integral gain value Gi in the integration operator 
section 16 is set as ml (ml<l) which is a value smaller than "1", with this, the value of Flag F is set 
as "1", and the return of the program is ended and carried out. 

[0026] At this time, it is the rate command value Sref. Rate command value Sref now given since it 
is changing a lot The amount Serr of velocity errors which is the amount of deflection with the 
detecting signal Sv from a speed detection means which detects the rotational speed V of a motor 1 1 
It is a large value. And the amount Serr of velocity errors outputted from the amount operation part 
14 of deflection It is based. The proportionality operation part 15 Where the multiplier value k of the 
proportional gain value Gv shown by the above-mentioned formula (1) is set up as kl, a 
proportionality operation is performed, and where the multiplier value m of the integral gain value 
Gi shown by the above-mentioned formula (2) is set up as ml to the result of an operation in the 
continuing integration operator section 16, it comes to perform an integration operator. 
[0027] then — if a control section 13 performs a program a predetermined control period — the 
above-mentioned step SI — "YES" — judging — step S6 — shifting ~ here — the rotational speed V of 
a motor 1 1 — yet — small — the amount Serr of velocity errors In the large condition, it is judged as 
"NO" and a program is ended. Thereby, the proportionality operation part 15 and the integration 
operator section 16 perform the same data processing as the above-mentioned, and perform drive 
control of a motor 1 1 . 

[0028] Thus, when a program is performed a predetermined control period while rotation drive 
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control of a motor 1 1 was advanced When the rotational speed V of a motor 1 1 is approaching the 
rotational speed Vs corresponding to the rate command value Sref A control section 13 is the amount 
Serr of velocity errors, if it becomes step S6 through step SI . From the variation SA set up 
beforehand, based on being small, it is judged as "YES" here and comes to shift to step S7. 
[0029] A control section 13 changes the value of Flag F into "0" at this step S7, shifts to step S2 of 
the next above-mentioned, and sets both the multiplier value k of the proportional gain value Gv, and 
the multiplier value m of the integral gain value Gi as "1." At continuing step S3, a control section 
13 is the rate command value Sref. Since it is not changing after that, it is judged as "NO" and 
progresses to step S8. At this step S8, a control section 13 is the current amount Serr of velocity 
errors. It judges whether it is size from the variation SB set up beforehand. In this case, since the 
value of Variation SB is set as the larger value (SB>SA) than the value of Variation SA mentioned 
above, a control section 13 judges it as "NO" here, and ends and carries out the return of the 
program. 

[0030] Henceforth, the rotational speed V of a motor 1 1 is the rate command value Sref. A control 
section 13 comes to repeat and perform the above-mentioned steps SI, S2, S3, and S8 until it reaches 
the corresponding target rotational speed Vs. 

[0031] Consequently, the rotational speed V of a motor 1 1 is the rate command value Sref. The build 
up time trl (time amount attained from 10% to 90% of the target rotational speed Vs) until it reaches 
the corresponding target rotational speed Vs can be attained now by short time amount compared 
with the build up time tr2 at the time of controlling without changing the proportional gain value Gv 
and the integral gain value Gi into drawing 3 , as a continuous line shows, and can be quickly started 
now. 

[0032] Starting is completed as mentioned above and the rotational speed V of a motor 1 1 is the rate 
command value Sref. In the condition of being controlled by the corresponding rotational speed Vs 
to carry out abbreviation coincidence, a control section 13 will repeat and perform steps SI, S2, S3, 
and S8 like ****. And when the rotational speed V of a motor 1 1 changes with load effects etc. and 
the rate detecting signal Sv changes in this condition, it is the amount Serr of velocity errors. Since it 
changes, based on this, a proportionality operation and an integration operator are performed by the 
proportionality operation part 15 and the integration operator section 16, respectively, and the 
rotational speed V of a motor 1 1 is the rate command value Sref again. It is controlled in agreement 
with the corresponding rotational speed Vs. 

[0033] Now, a motor 1 1 is the rate command value Sref in this way. When rotational speed V is 
sharply changed by fluctuation of an above-mentioned load etc. when changing drive control into the 
stable condition with the corresponding rotational speed Vs for example, and a control section 13 
performs a program, it is the amount Serr of velocity errors. Based on exceeding Variation SB, it is 
judged as "YES" at step S8, and comes to shift to step S9. A control section 13 sets the multiplier 
value m of the integral gain value Gi as m2 (m2> 1) which is a larger value than "1", and ends a 
program while it sets the multiplier value k of the proportional gain value Gv as k2 (k2> 1) whose kl 
it is a larger value than "1" and is a different value corresponding to such fluctuation. 
[0034] The amount Serr of velocity errors according [ in / by this / the proportionality operation part 
15 and the integration operator section 16 ] to a big load effect The proportional gain value Gv and 
the integral gain value Gi which were set up corresponding to the case where it is size come to 
perform drive control of a motor 11. Consequently, the rotational speed V of a motor 1 1 is the rate 
command value Sref. The time delay tdl to ****** can be attained now to the corresponding target 
rotational speed Vs by short time amount compared with the time delay td2 at the time of controlling 
without changing the proportional gain value Gv and the integral gain value Gi into drawing 3 , as a 
continuous line shows, and can return now to it quickly. 

[0035] According to such this example, it is the rate command value Sref by the control section 13. 
Command value rate-of-change alphaset to which rate of change alpha was set beforehand When it 
exceeds The amount Serr of velocity errors at that time In the condition of being size, from the 
predetermined variation SA While setting what was first set as "1" as kl which is a larger value than 
"1", the multiplier value k of the proportional gain value Gv of the proportionality operation part 15 
Since what was first set as "1" in the multiplier value m of the integral gain value Gi of the 
integration operator section 16 was set as ml which is a value smaller than "1", starting time amount 
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trl of a motor 1 1 can be shortened, and quick starting control can be performed. 
[0036] Moreover, it is the rate command value Sref by the control section 13. It is the amount Serr of 
velocity errors by load effects, such as disturbance, in a fixed condition. In the condition of being 
size, from the predetermined variation SB Since what was first set as " 1 " by each was set as k2 and 
m2 which are a larger value than "1", the multiplier value k of the proportional gain value Gv of the 
proportionality operation part 15, and the multiplier value m of the integral gain value Gi of the 
integration operator section 16 The rotational speed V of a motor 1 1 is the rate command value Sref. 
The time delay tdl until it returns to the corresponding target rotational speed Vs can be shortened, 
and quick control can be performed. 

[0037] In addition, although the control section 13 is considering the multiplier values k and m as the 
configuration to which a modification setup is carried out kl, m2, or k2 and m2, respectively, it does 
not perform [ in / under a program / on the above-mentioned example and / step S5 or S9 ] such a 
fixed setup, but it is the amount Serr of velocity errors. It can also constitute so that the multiplier 
values k and m according to magnitude may be set up. And it is the rate command value Sref in this 
case. Rate of change or the amount Serr of velocity errors Exact speed control can be performed 
according to extent of the amount of fluctuation, and it corresponds to the width of face of large 
fluctuation, and is the rate command value Sref about the rotational speed V of a motor 1 1 certainly 
in a short time. It is controllable to become the corresponding target rotational speed Vs. 
[0038] This invention is not limited only to the above-mentioned example, and can be transformed or 
extended as follows. A controlled system is applicable to the load at large which should control a 
rate in addition to a motor. It is applicable also to the speed regulating device which performs 
proportional plus integral plus derivative control which added and prepared the derivation section. 
[0039] 

[Effect of the Invention] As explained above, according to the speed regulating device of this 
invention, effectiveness as taken below can be acquired. According to the speed regulating device 
according to claim 1, namely, with a gain setting means In the condition that the amount of velocity 
errors is over the variation set up beforehand when the rate of a rate command value change exceeds 
predetermined command value rate of change Since it constituted so that an integral gain value 
might similarly be set up low while setting up highly the proportional gain value used for a 
proportionality integration operator or proportional integral derivation Corresponding to the case 
where it is set up so that a rate command value may change a lot, the rate is appropriately 
controllable. Can shorten build up time until it reaches the rate corresponding to a rate command 
value, and it sets to the usual speed control. Since control using the proportional gain value and 
integral gain value which were beforehand set up, without making a setting change since the amount 
of velocity errors did not exceed the variation set up beforehand is performed, the outstanding 
effectiveness that it is controllable convenient in the usual control is done so. 
[0040] When the rate command value set up exceeds predetermined command value rate of change 
with a gain setting means according to the speed regulating device according to claim 2 In the 
condition of having surpassed the amount of deflection to which the amount of velocity errors was 
set beforehand Since it constituted so that only the amount according to the amount of velocity errors 
at that time might similarly set up an integral gain value low while only the amount according to the 
amount of velocity errors at that time set up the proportional gain value highly The outstanding 
effectiveness that a setup of a proportional gain value and integral gain can be performed at a rate 
according to the amount of velocity errors, and exact speed control according to the magnitude of a 
rate command value can be performed is done so. 

[0041] In the condition of being over the variation to which the rate of a rate command value change 
is in the condition of abbreviation regularity, and the amount of velocity errors was beforehand set 
by the gain setting means according to the speed regulating device according to claim 3 Since it 
constituted so that a proportional gain value and an integral gain value might be set up highly 
Corresponding to the case where change of the amount of velocity errors by disturbance becomes 
large, the rate is appropriately controllable. If it becomes below the variation to which it could 
control to return to the rate corresponding to the rate command value set up quickly, and the amount 
of velocity errors was set beforehand, since it will come to return to the condition before changing a 
proportional gain value and an integral gain value The outstanding effectiveness that speed control 
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corresponding to the condition can be performed is done so. 

[0042] In the condition of exceeding the amount of deflection to which the rate of a rate command 
value change is in the condition of abbreviation regularity, and the amount of velocity errors was 
beforehand set by the gain setting means according to the speed regulating device according to claim 
4 Since it constituted so that only the amount according to the amount of velocity errors at that time 
might set up highly a proportional gain value and an integral gain value The outstanding 
effectiveness that a setup of a proportional gain value and integral gain can be performed at a rate 
according to the amount of velocity errors, and exact speed control according to the magnitude of a 
rate command value can be performed is done so. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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